In this issue, Asroruddin, et al 1 reported their study on various factors affecting bacterial corneal ulcer healing, and concluded that the most common risk factor for corneal ulcer was trauma, and Pseudomonas sp. was the most common bacteria found in corneal ulcer. Most cases were healed by antibiotics and epithelial healing was complete after more or less 17.5 days. 1 However, a corneal ulcer might be difficult to diagnose and the cause might be elusive, which causes delayed treatment, impaired healing and development of a large corneal scar that lead to visual acuity impairment or even blindness. 2 Large corneal scar may need corneal transplantation, but shortage of corneal donor requires development of other means to substitute corneal transplant. Various attempts have been tried, and a very promising approach using umbilical cord derived stem cells was reported. 3 Umbilical cord was shown to contain a very special type of stem cells that is called mucin secreting cord lining epithelial cells (muc-CLEC). This muc-CLEC was derived from umbilical cord tissue that wrapped the Wharton's jelly, namely the cord lining membrane. To get the muc-CLEC, cord lining membrane was minced to 0.5 cm 2 squares and the explants were cultured in Medium-171. The medium is a commercial medium to grow mammary epithelium. Cell outgrowth was harvested and cryopreserved, and finally was cultured in a cocktail with PTTe-1 medium as the main medium. However, PTTe-1 is an inhouse medium that will be patented, and is not yet available commercially. 4 The muc-CLEC was characterized and showed cytoplasmic or nuclear expression of p63, which was an epithelial cell marker that was expressed in corneal epithelium. Moreover, muc-CLEC express pluripotent stem cell marker, i.e. OCT-4 and NANOG in all of the cells, and around 70% of the cells were positive for SSEA-4, SOX2, and REX1; and also mesenchymal stem cell (MSC) markers. However, the percentages of MSC markers were not precisely the same as in MSC, as muc-CLEC expressed very high CD166, moderate CD105, and low CD73 4 while according to International Society for Cell Therapy (ISCT) consensus, MSC should express more than 95% CD105 and CD73. 5 Further, muc-CLEC express HES1, ABCG2, BMI1, and CK15, 3 and combination of the expression of these markers and p63 make them similar to limbal stem cells, which are the source of corneal epithelial cells. Moreover, other studies induced embryonic stem cells 6 and bone marrow MSCs 7 into corneal epithelium progenitors either using limbal stem cell conditioned medium and collagen IV as matrix, 6 or limbal stem cell co-culture or conditioned medium. 7 In a study, Reza, et al 3 used muc-CLEC that were seeded on amniotic membrane and was supported by nitrocellulose frame, which was transplanted to a denuded area of a limbal stem cell deficient rabbit cornea. The frame was sutured to hold it on place. This treatment was compared to both amniotic membrane supported by nitrocellulose frame transplant, and no transplant as controls. The muc-CLEC transplanted eyes showed clear cornea with smooth surface, while both controls showed corneal epithelial defect, surface irregularity, and corneal opacification. Another study applied MSCs that were suspended in fibrin gel compared to fibrin gel only on rabbit scraped cornea, and showed corneal reconstruction in both MSC containing fibrin gel and fibrin gel only group.
In conclusion, stem cells from various sources were promising to be developed as corneal transplant substitutes. 
